Introduction
Crown compounds are capable of selective binding of metal ions, organic cations, and neutral molecules. This capability underlies the use of crown compounds as selective ligands for metal cations, 1 including fluorescent and photochromic ones, 2 for the extraction and separation of metal cations, 3 for ion transport through membranes, in ion-selective electrodes, 4 and so on.
Currently, an intensive search for new types of crown compounds which are capable of efficient and selective complexation in various media is in progress. Crown compounds containing combinations of O-, N-, and S-atoms within the macrocycle attract steady interest, as they are able to form strong complexes with transition and heavy metal ions. 5 The main approach to the synthesis of macroheterocyclic compounds is based on the reaction of two acyclic fragments (so-called, "1+1 condensation"). Other methods for the construction of macroheterocycles have been much less studied.
We have shown that the formyl-and nitro-derivatives of benzocrown ethers undergo nucleophilic opening of the macrocycle under the action of amines to give open-chain analogs of crown ethers (podands). 6 The resulting podands were used for the synthesis of benzoazacrown 1). We are developing a new strategy for the synthesis of functional derivatives of azacrown ethers from the nitrogen-containing podands which are formed upon nucleophilic opening by amines of the macrocycle in the available crown ethers used as synthons. This strategy appears a promising alternative to the existing methods for the synthesis of 1-aza-2,3-benzocrown ethers. 
Results and Discussion
In this work, we have studied the synthesis of a series of thiazapodands from 4'-formylbenzothiacrown ethers which have various combinations of O-and S-atoms in the macrocycle.
It was found that heating of the formylbenzothiacrown ethers 1a-e with an ethanolic solution of MeNH 2 and MeNH 3 + Cl -followed by hydrolysis of the reaction mixture with dilute acid affords the podands 5a-e in 39-90% yields (Scheme 2). In our opinion, the reaction of methylamine or its hydrochloride with 1 initially gives the iminium derivative of the crown-containing benzaldehyde 2, which is more activated toward nucleophilic substitution in the para-position than the starting compound. This is apparently followed by the addition of MeNH 2 to compound 2 to give σ-complex 3 and elimination of the alkoxy group to give podand 4. Treatment of 4 with a dilute acid results in hydrolysis of the iminium group, giving rise to the target compounds 5a-e.
It was found that the yields of the resulting thiazapodands 5a-e depend on the size of the macrocycle in the initial benzothiacrown ethers, 1a-e. The highest yields were observed for podands 5b,e prepared from benzothia-15-crown-5 ethers 1b,e. However, we found no substantial differences between the reactivities of compounds 1b and 1e. Upon a decrease or increase in the size of the benzothiacrown macrocycle in 1а,c,d the yields of the podands 5а,c,d diminish.
The structures of the resulting compounds were established by 1 Н-and 13 С-NMR, IR spectroscopy, and mass spectrometry, including high-resolution mass spectrometry, and confirmed by elemental analysis data.
Conclusions
We have developed a method for the synthesis of thiazapodands based on the nucleophilic regioselective opening by methylamine of the macrocycle in readily available formyl derivatives of benzothia-and benzodithiacrown ethers. The resulting podands may prove promising starting compounds for the synthesis of new benzothiazacrown ethers containing a nitrogen atom conjugated with the benzene ring in the macrocycle. Synthesis of thiazapodands 5a-e. A mixture of benzocrown ether 1a-e (1 mmol), MeNH 3 + Cl -(10 mmol) and 10 ml of a 35% solution of MeNH 2 in anhydrous EtOH was heated in a sealed tube for 120 h at 160°C (oil bath). The tube was opened, the mixture was concentrated in vacuo, 35 ml of a 1.5% aqueous solution of HBr was added to the dry residue, and the mixture was left for 1 h. A 5% aqueous solution of KOH was added to bring the mixture to pH 12, and the reaction products were extracted with EtOAc. The extracts were concentrated in vacuo and the residue purified by column chromatography on SiO 2 . Compound 5a was eluted with a benzeneEtOAc mixture, 5:1; compounds 5b,e by a benzene-EtOH mixture, 20:1; and compounds 5c,d by EtOAc. 
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